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2.1. $n$ $\mathbb{R}^{n}$ $V$ $V$ $G(V)$
$V$
22. (1) $\mathfrak{U}=\oplus_{1\leq i,j\leq m}\mathfrak{U}_{ij}$
$\mathfrak{U}_{ij}\mathfrak{U}_{jk}\subset \mathfrak{U}_{ik}$ , $\mathfrak{U}_{ij}\mathfrak{U}_{kl}=\{0\}$ $(j\neq k)$
$m$
(2) $\mathfrak{U}$ $x\mapsto x^{*}$
a$)$ $x^{**}=x$ ,
b $)$ $(xy)^{*}=y^{*}x^{*}$ ,
C $)$ $i,$ $j$ $\mathfrak{U}_{ij}^{*}\subset \mathfrak{U}_{ji}$
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involution
$\mathfrak{U}$ $\mathfrak{U}$ ” ’ $\mathfrak{T}$ :
$\mathfrak{T}:=\bigoplus_{1\leq i\leq j\leq m}\mathfrak{U}_{ij}$
.





2.3. involution $x\mapsto x^{*}$ $m$ $\mathfrak{U}$ (Tl) $\sim(T7)$
$m$ T-algebra
(Tl) $i$ $\mathfrak{U}_{ii}$ $\mathbb{R}$
$\rho_{i}$ $e_{i}:=\rho_{i}^{-1}(1)$ $x= \sum_{1\leq i,j\leq m^{X_{ij}}}$
Sp $x:= \sum_{i=1}^{m}\rho_{i}(x_{ii})$
$(T2)$ $i,$ $j$ $e_{i}x_{ij}=x_{ij}e_{j}=x_{ij}$ , $\forall x_{ij}\in \mathfrak{U}_{ij}$ .
(T3) Sp $[xy]=0$ , $\forall x,$ $y\in \mathfrak{U}$ .
(T4) Sp $[xyz]=0$ , $\forall x,$ $y,$ $z\in$ E21.
(T5) $x\neq 0\Rightarrow$ Sp $xx^{*}>0$ .
(T6) $x,$ $y,$ $z\in \mathfrak{T}\Rightarrow[xyz]=0$ .
(T7) $x,$ $y\in \mathfrak{T}\Rightarrow[xyy^{*}]=0$ .
24. [3], [5] Sp
Sp $x:= \sum_{i=1}^{m}n_{i}\rho_{i}(x_{ii})$ , $n_{i}:=1+ \frac{1}{2}\sum_{s\neq i}n_{is}$
25(N4)
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25. $\langle\cdot,$ $\cdot\rangle$ Ot $=\oplus_{1\leq i<j\leq m}\mathfrak{R}_{ij}$
(Nl) $\sim(N5)$ $m$ N-algebra
(Nl) $i,$ $j,$ $k(i<i<k)$ $\mathfrak{R}_{ij}\mathfrak{R}_{jk}\subset \mathfrak{R}_{\tau k}$ ,
(N2) $j\neq k\Rightarrow \mathfrak{R}_{ij}\mathfrak{R}_{kl}=\{0\}$ ,
(N3) $(i,j)\neq(k, l)\Rightarrow\langle \mathfrak{R}_{ij},$ $\mathfrak{R}_{kl}\}=0$ ,
(N4) $x_{ij}\in \mathfrak{R}_{\dot{\eta}j,y_{jk}}\in 01_{jk}$
{xijyjk, $X_{ijy_{jk}\rangle=}\{x_{ij}, x_{ij}\}\{y_{jk},$ $y_{jk}\rangle$ ,
(N5) $x_{ik}\in \mathfrak{R}_{ik},$ $y_{jk}\in \mathfrak{R}_{jk}(i<j)$
$\{x_{ik},$ $\mathfrak{R}y_{jk}\rangle=0\Rightarrow\{\mathfrak{R}x_{ik},$ $\mathfrak{R}y_{jk}\rangle=0$ .
1 N-algebra $\{0\}$
(N4) (N4’) (N4”)
$(N4’)\{x_{ij}y_{jk},$ $x_{ij}’y_{jk}\rangle=\{x_{ij}, x_{ij}^{l}\rangle\langle y_{jk}, y_{jk}\}$, $\forall x_{ij},$ $x_{ij}^{l}\in 9t_{ij},$ $y_{jk}\in 9l_{jk}$ .
$(N4”)\langle x_{ij}y_{jk},$ $x_{ij}’y_{jk}’\rangle+\langle x_{ij}y_{jk}’,$ $x_{ij}’y_{jk}\}=2\langle x_{ij},$ $x_{ij}’\rangle\langle y_{jk},$ $y_{jk}^{l}\rangle$ ,
$\forall x_{ij},$ $x_{ij}’\in \mathfrak{R}_{\eta j},$ $y_{jk},$ $y_{jk}’\in \mathfrak{R}_{jk}$ .
$m$ T-algebra $\mathfrak{U}=\oplus_{1\leq i,j\leq m}\mathfrak{U}_{ij}$
$\mathfrak{T}(\mathfrak{U}):=\{t\in \mathfrak{T}|\rho_{i}(t_{ii})>0\}$ , $X(\mathfrak{U}):=\{x\in \mathfrak{U}|x^{*}=x\}$
$\mathfrak{T}(\mathfrak{U})$ Lie
26([5]). (1) $V(\mathfrak{U});=\{tt^{*}|t\in \mathfrak{T}(\mathfrak{U})\}$ $\mathfrak{T}(\mathfrak{U})$ $X(\mathfrak{U})$
(2) $\mathfrak{R}:=\oplus_{1\leq i<j\leq m}\mathfrak{U}_{ij}$ $m$ N-algebra




$\mathfrak{U}$ $x$ $l=1,2,$ $\cdots,$ $m$ $x^{(l)}\in \mathfrak{U}^{(l)}$
$\{\begin{array}{l}x^{(m)}=x,x^{(l-1)}=\sum_{1\leq i,j\leq l-1}(\rho_{l}(x_{ll}^{(l)})x_{ij}^{(l)}-x_{il}^{(l)}x_{lj}^{(l)})\end{array}$
$x\in X(\mathfrak{U})$ $l=1,2,$ $\cdots,$ $m$ $D_{l}(x):=\rho_{l}(x_{ll}^{(l)})$
$D_{l}$ $V(\mathfrak{U})$
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2.7 ([5]). $V(\mathfrak{U})=\{x\in X(\mathfrak{U})|D_{l}(x)>0, \forall l=1,2, \cdots, m\}$ .
28. $V:=$ Sym$(m, \mathbb{R})^{++}$ Sym$(m, \mathbb{R})$
T-algebra $\mathfrak{U}=$ Mat $(m, \mathbb{R})$ $\mathfrak{T}(\mathfrak{U})$
$V(\mathfrak{U})=\{T^{t}T|T\in \mathfrak{T}(\mathfrak{U})\}$ $V$
$\triangle_{k}(x)$ $x\in$ Sym$(m, \mathbb{R})$ $m+1-k$ $D_{l}(x)=$
$\triangle_{l}(x)\triangle_{l+2}(x)\triangle_{l+3}(x)^{2}\cdots\Delta_{m}(x)^{2^{m-l-2}}$
$V(\mathfrak{U})=\{x\in X(\mathfrak{U})|D_{l}(x)>0, \forall l=1,2, \cdots, m\}$







$i\sim j$ $i<j<k$ $i\sim j,$ $j\sim k\Rightarrow i\sim k$
2 $i,$ $j$ $n_{ij}$
(Sl) $i<j<k,$ $i\sim j,$ $j \sim k\Rightarrow\max(n_{ij}, n_{jk})\leq n_{ik}$ ,
(S2) $i<j<k<l,$ $i\sim j,$ $j\sim l,$ $i\sim k,$ $k\sim l,$ $i\sim l,$ $j_{\circ}\circ k\Rightarrow$
$\max(n_{ij}+n_{ik}, n_{ij}+n_{kl}, n_{jl}+n_{ik}, n_{jl}+n_{kl})\leq n_{il}$





3.3 ([3]). $m$ N-algebra $m$ $m$
$n_{ij}>0$ $i$ $i$
$n_{ij}>0$ 2 $i,$ $j$ $n_{ij}$ $\mathfrak{R}$
$S(\mathfrak{R})$ $S$ (or) m-skeleton N-algebra
m-skeleton
m-skeleton N-algebra $S_{5}^{2}$





3.4. N-algebra m-skeleton $\#f$
m-skeleton N-algebra
N-algebra
$\mathfrak{U}$ , T-algebra, N-algebra $S$ $9l$
$S$ $i$










$V_{[i]}$ $S_{[i]},$ $\mathfrak{U}_{[i]},$ $\mathfrak{R}_{[i]}$ $\mathfrak{T}_{[i]}(\mathfrak{U})$
m-skeleton
3.5. T-algebra $\mathfrak{U}$ N-algebra $S$ $\omega_{1},$ $\omega_{2},$ $\cdots,$ $\omega_{r}$ $S$
$i<\omega_{s}$ $i\alpha’\omega_{\epsilon}$




3.7. $i=1,2,$ $\cdots,$ $m$ $x_{[i]}\in V_{[i]}(\mathfrak{U})$ $x\in V(\mathfrak{U})$
38. $i<i$ $i\sim j$ $x_{[i]}\in V_{[i]}(\mathfrak{U})$ $x$ ] $\in V_{b]}(\mathfrak{U})$
( 35). $x\in V(\mathfrak{U})$ $t\in \mathfrak{T}(\mathfrak{U})$ $x=tt^{*}$
3.6 $i\ovalbox{\tt\small REJECT}$ $x_{[i]}=t_{[i]}t_{[i]}^{*}\in V_{[i]}(\mathfrak{U})$
$s=1,2,$ $\cdots,$ $r$ $x[\omega_{s}]\in V_{[(\lrcorner_{s}]}(\mathfrak{U})$ $\omega_{s}$
$i$ $\omega_{s}=i$ , $\omega_{\epsilon}<i$ $\omega_{s}\sim i$ $s$





$I_{r}$ $r$ N-algebra Ot $=\oplus_{1\leq i<j\leq m}\mathfrak{R}_{ij}$ $\{e_{i}^{p_{j}}\}_{p}$
{, $\rangle$







$x_{ij}=$ $(x_{ij}^{1}, \cdots , x_{ij}^{n_{ij}})$ $\mathfrak{R}_{ij}$ $n_{ij}$
$X(x_{ij})$ $(p, q)$ -
$X(x_{ij})_{pq}=\{x_{ij},$ $e_{1i}^{p*}e_{1j}^{q}\rangle=\langle e_{1i}^{p}x_{ij},$ $e_{1j}^{q}\rangle$
$n_{1i}\cross n_{1j}$
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$A(x)$ $r$ $A_{r}(x)$ $l(1\leq l\leq m)$
$\alpha_{r,l},$ $\alpha_{r,l+1},$ $\cdots,$ $\alpha_{r,m}$
$\det A_{r}(x)=D_{l}(x)^{\alpha_{r,l}}D_{l+1}(x)^{\alpha_{r.l+1}}\cdots D_{m}(x)^{\alpha_{r,m}}$
$l$ $r$ $\alpha_{r,l}=1$
$A(x)\gg 0\Leftrightarrow D_{l}(x)>0$ , $\forall l=1,2,$ $\cdots,$ $m$
3.10. $S=S_{5}^{2}$ : 1 2:
$S_{[1]}$ : $\sim S_{3}^{1}$
$\nearrow$ 3
$\searrow$





































4.1. $S$ $S_{3}^{2}(n_{12}=n_{23}=2, n_{13}=4)$ m-skeleton $\mathfrak{R}$ $S$
N-algebra $\{e_{ij}^{p}\}_{p}$ $\lambda_{9\uparrow\in}[0,1]$
$|\langle e_{12}^{1}e_{23}^{1},$ $e_{12}^{2}e_{23}^{2}\}|=|\{e_{12}^{1}e_{23}^{2}, e_{12}^{2}e_{23}^{1}\}|=\lambda_{\Re}$






$\lambda_{\Re X_{23}^{2}}x_{0}x_{0}^{1}x_{0}^{1}332313$ $-\lambda_{\Re X_{23}^{1}}x_{33}x_{0}^{2}x_{0}^{2}02313$ $\lambda_{x_{3}}’\Re_{0}x_{23}^{2}x_{0}^{3}o^{3}o^{13}$
















4.2. $S$ $S_{4}^{5*}(n_{13}=n_{23}=2, n_{34}=3, n_{14}=n_{24}=4)$ m-skeleton












$V=\ovalbox{\tt\small REJECT}(\begin{array}{l}A_{1}A_{2}\end{array})=\ovalbox{\tt\small REJECT}$ $\ovalbox{\tt\small REJECT} x_{24}^{4}14x^{3}x^{2}x_{24}^{2}x^{1}x^{1}xx^{4}x^{3}x^{2}x_{23}^{1}x_{13}^{2}x_{23}^{1}x_{22}24241414141311x^{3}x^{1}x^{2}x_{0}x^{1}x^{3}x^{2}x^{1}xx^{1}o^{34}o^{34}o^{33}34343323343413$ $-x_{34}^{2}-x_{34}^{2}x_{34}^{3}x_{33}x^{1}x_{0}^{3}x_{23}^{2}x^{1}xx^{2}o^{34}o^{34}o_{33}^{13}34$ $-x_{34}^{2}-x^{2}x_{0}^{1}x_{0}x_{0}^{1}xx^{1}x^{1}00^{44}0442434341434$
$\overline{V}=\ovalbox{\tt\small REJECT}(\begin{array}{l}A_{1}A_{2}\end{array})=\ovalbox{\tt\small REJECT}$ $\ovalbox{\tt\small REJECT}^{x}x_{24}^{3}14x^{2}x_{24}^{4}x_{24}^{1}x^{1}xx^{2}x^{4}x^{1}x^{2}x^{3}x^{2}x_{24}^{1}222323141414131311x_{34}^{2}x_{0}^{3}x^{1}xx^{1}x^{1}x^{2}x^{3}xx^{1}o^{33}o_{23}^{34}o^{33}3434343413$ $-x_{34}^{3}-x^{2}x_{34}^{1}x_{34}^{2}x_{0}^{2}x^{3}x_{33}x_{0}^{1^{34}}xx^{2}o^{23}o^{13}343433$
$-x_{34}^{3}-x^{2}x_{0}^{1}x_{0}x^{1}xx^{1}x^{1}o^{44}000244434341434$
$A_{2}\gg 0x_{14},x_{24}’,\in \mathbb{R}^{4}x_{34}’\in \mathbb{R}^{3}A_{1}\gg 0xx\in \mathbb{R}^{2}xxx_{33},x_{44}\in \mathbb{R},$
$\ovalbox{\tt\small REJECT}$ ,





5.1. $V$ $\mathbb{R}^{n}$ $m$ $\mathbb{R}^{n}$ $\Delta_{1}(x),$ $\Delta_{2}(x),$ $\cdots,$ $\Delta_{m}(x)$
$\{\begin{array}{l}\Delta_{m}(x) :=D_{m}(x),\Delta_{l}(x) : D_{l}(x)=\Delta_{l}(x)\triangle_{l+1}(x)^{\alpha_{l,l+1}}\cdots\Delta_{m}(x)^{\alpha\downarrow m} \text{ } \Delta_{l+1}(x), \cdots, \Delta_{m}(x)\text{ } ( \alpha_{i,k} \text{ }).\end{array}$




$V=\{x\in \mathbb{R}^{n}|\Delta_{l}(x)>0, \forall l=1,2, \cdots, m\}$ . (5.1)




5.3. $m$ $V\subset \mathbb{R}^{n}$ $\Delta_{V,l}(x)(l=$
$1,2,$ $\cdots,$ $m)$ $l=1,2,$ $\cdots,$ $m$
$\Delta_{V,l}(x)=\Delta_{V_{(l|},1}(x_{[l]})$ , $\forall x\in \mathbb{R}^{n}$
$\mathbb{R}^{n}$ $V$ $\{\cdot,$ $\cdot\rangle$
$V^{*}:=\{y\in \mathbb{R}^{n}|\langle x, y\rangle>0, \forall x\in\overline{V}\backslash \{0\}\}$
$V$ $V$ $V^{*}$ $V$
$V$ $V$
$V^{*}$ 1, 2, $\cdots,$ $m$
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1. 1, 2, $\cdots,$ $m$ ([1]).
2. 1, 2, $\cdots,$ $m$
([4]).
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